I. Introduction
The idea of describing a chemical reaction as motion along some reaction coordinate in configuration space is an old one that has been popular at the qualitative level, e.g., in providing a language for describing complex organic reactions, and has also been pursued more quantitatively for describing reaction dynamics at a more precise interesting from a practical point of view are that the dynamical model is relatively simple, and thus applicable to complex systems, and that the quantities which characterize these phenomena quantitatively are all obtainable in a relatively straight-forward way from ab initio quantum chemistry conditions. Section II first summarizes the reaction path Hamiltonian and the SCP-IOS approximation to the dynamics. It is also shown here how the model describes tunneling through transition states (i.e., the saddle point region) of potential energy surfaces, and application to the test problem H + Hz ~ Hz + H shows it to be quantitatively useful.
Section III considers product state distributions of a reaction, in -4-particular a reduced distribution, e.g., the distribution of final states for only one degree of freedom, say, summed over all the final states for the other degrees of freedom. Also shown is the specific form taken by the final translational energy distribution.
Line widths associated with excitation of overtones of local modes (usually CH stretches) are considered in Section IV, and it is shown how the SCP-IOS reaction path model provides a description of this phenomenon and also provides a framework for carrying out quantitative calculations. Finally, Section V shows how mode-specificity in unimolecular rate constants can, in conjunction with a semiclassical branching model, be described by the SCP-IOS reaction path model, and Section VI concludes.
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II. The Reaction Path Hamiltonian and scP~IOS Approximation
For a non-rotating system of N atoms (i.e., with zero total angular momentum) the reaction path Hamiltonian derived by Miller, Handy, and In terms of these variables the Hamiltonian becomes 
As discussed before !-'tq. (2. 5) incorporates the infinite order sudden approximation (which would result if the vibrational phase shifts ok(s) of Eq. (2.7c) were set to zero), which is correct in the limit that the transverse vibrational motion is much slower than motion along the reaction coordinate, and also the limit of adiabatic perturbation theory, which is correct when the transverse vibrational motion is much faster than motion along the reaction coordinate.
There is thus a reasonable basis for expecting that the model will be at least semi-quantitative in fairly general circumstances. where a 1 is given by Eq. (2.12b).
-29 One notes that e 0 is the "vibrationally adiabatic zero-curvature" (VAZC) approximation to the tunneling probability which is regained if the curvature K is set to zero. In concluding this section we consider a different type of reduced distribution, namely the translational energy distribution, (3.14)
where ~Etr = Ef-Ei. Often in molecular beam experiments this is the most detailed quantity observed. By expressing the energy-conserving delta function in terms of a Fourier integral,
r n n using the SCP-IOS approximation for P , , and invoking closure in n ,n the sum over ~n, it is easy to show that -i..t.E t e tr T(t) , (3 .15) where the correlation function T(t) is -2
The integrals over q can be evaluated in general using the techniques As with previous applications, the fact that the coupling term in . s s For long times the contribution to the integral over w is peaked 1 strongly at the resonance value w = 2 ws, so that
The integral over w gives 1Tt/2, so that finally ,.
-25- Suppose the potential along the reaction coordinate for the system of F degrees of freedom is as in Figure 4 , and consider inelastic scattering from it; i.e., the system approaches from s =~and eventually returns to s = +=. The S-matrix for the inelastic scattering at total energy E, S(E), is approximated in this branching barrier (which will be assumed to be diagonal), and Si (E) the S-matrix these occur at values of the energy E for which the inverse matrix is singular, i.e., the values of E for which (5 . 3)
The SCP-IOS approximation is now used to determine ~in(E) as in Section II, i.e., ,. The two features that make this approach interesting are that it is extremely simple, and thus readily applicable to complex chemical systems, and that the parameters which characterize these phenomena quantitatively are obtainable in a relatively straight-forward way from ab initio quantum chemistry calculations. We thus look forward to such ab initio calculations of polyatomic dynamical phenomena in the next few years.
Finally, one should note that the simple SCP-IOS approximation to the dynamics may not be accurate enough in some situations, and there is always the possibility--still within the reaction path
Hamiltonian ~odel--of going to a more rigorous dynamical description. 
